Seven clues to the origin of life  by Trewavas, A.
Volume 216, number 1 FEBS LETTERS May 1987 
Seven Clues to the Origin of Life 
by A.G. Cairns-Smith 
Cambridge University Press, Cambridge, 1985 
131 pages. f9.95, $17.95 
In this second book Cairns-Smith takes us through 
a well-trodden track in favour of his predilection 
for clay surfaces as effective primordial gene 
equivalents. The book is written apparently for a 
layman audience with frequent quotes from Conan 
Doyle’s Sherlock Holmes to spice it up and give it 
the semblance of a thriller. 
The book is written very simply taking us 
through the knick-knacks of living systems, the 
difficulties of chemical evolution (a seen by 
Cairns-Smith) leading eventually to the necessity 
for clay surface structures and the requirements 
for carbon and nitrogen fixation in early metabolic 
events. The book is about 120 pages and is not 
overtaxing. However, I think in places trying to 
write a quasi-scientific text for putative laymen 
leads to the trap of oversimplification and of 
writing for an audience which may be non-existent 
for the book. Sentences such as ‘What is the 
genetic material? It is called DNA’ seem oddly 
stilted, sounding more like responses between 
priest and congregation in an affirmation of belief. 
Can’t a layman assimilate that ‘the genetic 
material is called DNA’? In talking about this 
topic however we come across ‘mouse-traps’, ‘plug 
sockets’, ‘washing lines’ and ‘charm bracelets’, as 
attempts at explanation. I wonder if anyone whose 
sole knowledge is at that level would with alacrity 
pick up the book to read it and if they did whether 
they would then find that language at all com- 
prehensible. They might certainly end up with a 
strange view of cellular composition. All this in a 
chapter which the reader is encouraged to skip if he 
doesn’t want to read it. However, to be fair the 
book is easy to read. 
In the chapter following the one called ‘A 
Garden Path’, an apt title since up it is where 
Cairns-Smith leads us, are arguments based on 
probability designed to discredit chemical evolu- 
tion ideas. The argument runs like this. Assuming 
that polynucleotide synthesis could occur, the 
probability of a polynucleotide of defined se- 
quence being synthesised at random is very remote. 
Thus it is unlikely that defined sequences could 
have arisen in the first 10’ years of earth’s ex- 
istence; enough time was not available. Therefore, 
the necessity arises of a surface structure on a clay 
to programme and initially act as a template for a 
specific sequence or reproduction or catalytic ac- 
tivity. I find 3 things incorrect with this argument. 
Firstly, estimates of probability do not specify 
when events actually happen; they only give their 
average frequency determined over an infinite 
period of time. Improbable events can happen, 
literally in the next minute. Secondly, if one 
specifies a required nucleotide sequence, in that 
sense any synthesised polynucleotide is improbable 
because they all do have a specific nucleotide se- 
quence. It depends on your frame of reference 
whether events are probable or improbable. But 
the third and most prominent reason is that it need 
not be supposed that precise or exact sequences 
were essential for the original function of 
polynucleotides in primordial cells. A parallel with 
polypeptides indicates this. Some randomly pro- 
duced polypeptides have weak but detectable 
esterase activity; any peptide sequence chelating 
iron will have weak peroxidase activity and so on. 
Catalytic activity will be improved by a better 
definition of the sequence; it is not overly 
necessary for that function in the first place. In the 
same way any, or a wide range of, polynucleotide 
structures might have been acceptable to early cells 
for whatever the primitive polynucleotide function 
might have been. Perhaps it was simply a stabilisa- 
tion of unstable catalysts. Only later when a 
genetic function began to emerge would a more ex- 
acting discrimination of sequences become 
necessary. 
The current view is that life is an improbable 
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event; it does not seem to have evolved with ease 
elsewhere. Presumably that event of high im- 
probability marked the transition of inanimate to 
animate forms. What it was we are unlikely ever to 
know. Although one could then argue that trying 
to deduce a probable sequence will inevitable fail 
that will not stop guesses. Cairns-Smith is right. 
The origin of life is a thriller in which the last few 
pages (and the solution) have been removed. How 
can anyone not be intrigued by the variety of solu- 
tions offered? But the value of these little books is 
really to what we as biologists study all the time. 
An emphasis on surface phenomena, catalytic 
diversity vs catalytic efficiency surely does great 
service in making known ideas which bear directly 
on our understanding of the process of present day 
life itself. In that way each can be read and enjoyed 
for its own sake. 
A. Trewavas 
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This volume contains 52 papers on a very broad 
range of topics under the following subheadings: 
gene organization, regulation of cellular activities, 
growth and development and cell transformation. 
While the validity of the title may be debatable, the 
subtitle is all-important. The volume is a report of 
a meeting held near Mount Fuji, Japan, in May 
1984 which was attended by 60 alumni of Lipmann 
to celebrate his 85th birthday. I had the pleasure of 
celebrating in Japan the 60th birthday of Kunio 
Yagi so I can just imagine the meticulous care and 
graciousness that would have accompanied the oc- 
casion of an 85th celebration. At many points in 
the symposium his hosts expressed the hope that 
they would see the 90th birthday of their honoured 
guest but this was not to be for Fritz Lipmann died 
on 24th July 1986. 
I never had the privilege of working in Lip- 
mann’s laboratory although I called on him there 
several times and was much honoured when he ac- 
cepted my invitation to write for ‘Essays in 
Biochemistry’. I can well appreciate the remarks of 
Kurahashi on page 183 when he says of Lipmann 
that “He is always alert, listens intently and pa- 
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tiently even to the views of fledgeling biochemists, 
gives the most pertinent advice based on his im- 
mense and multifarious learning and profound 
knowledge. . “. In this regard I remember asking 
Lipmann whether he had seen a paper in Nature 
which for me at least reported a rather unexpected 
finding. Lipmann replied that yes he thought he 
had seen it but was trying to forget it. This was, of 
course, followed by a little chuckle which was so 
characteristic of his lectures even though the au- 
dience often’could not share the joke because it 
was only muttered to Lipmann himself. 
It is not really possible to review a volume such 
as this, only to admire the breadth of talent of the 
alumni and to note the wide spread of the countries 
from which they came. I detect many distinguished 
names such as Baddiley, Chapeville, Davie, Elliott, 
Hadjiolov, Haenni, Kaplan, Kaziro, Kleinkauf, 
Lucas-Lenard, Nishizuka, Stadtman to name just 
a few. The volume is edited by the distinguished 
Japanese biochemist Setsuro Ebashi. Surely a 
volume to treasure especially for anyone who knew 
Fritz Lipmann. 
P.N. Campbell 
